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(57) ABSTRACT 
A filter assembly for filtering a liquid or gaseous medium 
includes a filter housing for receiving an exchangeable filter 
insert. The filter housing has a housing head and a housing 
cover that can be removably connected to the housing head by 
means of a connecting element. The connecting element 
interacts with a locking element associated with the housing 
head so that, for the purpose of assembly, the housing cover 
can be connected to the housing head only if the filter insert is 
located in the filter housing. 

9 Claims, 4 Drawing Sheets 
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1. 

FILTER ASSEMBLY 

FIELD OF THE INVENTION 

The present disclosure relates to a filter for filtering a liquid 
or gaseous medium, with a filter housing for receiving an 
interchangeable filter insert. 

BACKGROUND OF THE INVENTION 

Filters for cleaning liquid or gaseous media in motor 
vehicles are used in a very wide variety of embodiments, for 
example as oil filters for operating a combustion engine. In 
order to ensure consistent lubrication of the combustion 
engine, burnt oil fractions, metal abrasion and other contami 
nants are filtered out by means of a suitable oil filter. For this 
purpose, the oil filter is located in an oil supply circuit con 
nected to the combustion engine. 

In this context, the publication DE 10046494A1 discloses 
a filter assembly for filtering in particular oil for lubricating an 
internal combustion engine of a motor vehicle. The filter 
assembly consists of a filterhousing, a filter cover and a filter 
insert arranged in the filter housing. The filter cover can be 
connected in a liquid-tight manner to the filter housing by 
means of a screw connection, wherein the filter insert can be 
interchanged if the need arises by unscrewing of the filter 
COV. 

The filter insert, which is generally designed as a dispos 
able article, has, as the element active in the filtering, an 
open-pored paper membrane which is folded in a ZigZag 
shaped manner and through which the oil to be filtered passes 
during the operation of the motor vehicle. Since the surface of 
the paper membrane becomes clogged with contaminants 
over the course of time, regular replacement of the filter insert 
is needed during maintenance work in order to avoid the 
throughflow or filter capacity being impaired. In this case, the 
used filter insert is disposed of and replaced by a new one. 

If, during Such maintenance work, the filter insert is 
removed from the filter housing but the fitting of a new filter 
insertis forgotten and, as a consequence, the filter assembly is 
operated with the filter insert missing, there is the possibility 
of contaminated oil being able to pass unnoticed into the 
motor vehicle units connected to the filter assembly. 

SUMMARY 

According to an aspect of the present disclosure, a filter 
assembly is provided so that inadvertent operation when a 
filter insert is missing can be prevented or at least made more 
difficult. 
The filter assembly for filtering a liquid orgaseous medium 

comprises a filter housing for receiving an interchangeable 
filter insert, wherein the filterhousing has a housing head and 
a housing cover which can be releasably connected to the 
housing head by means of a connecting element. The con 
necting element interacts with a locking element, which is 
mounted in the housing head, in Such a manner that the 
housing cover can be connected to the housing head, for the 
purpose of assembly, only if a filter insert is located in the 
filter housing. 

Accordingly, it is not possible to assemble the filter hous 
ing and therefore inadvertently operate the filter assembly if 
the filter insert is missing. 

The filter assembly is, for example, an oil filter, a fuel filter 
or a hydraulic fluid filter of a motor vehicle. However, the 
filter assembly may also be used to filter any other operating 
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2 
fluid of the motor vehicle or to clean gaseous media, for 
example for use as an air filter or the like. 
The filter assembly in this case is suitable for use in any 

type of motor vehicle, in particular in agricultural motor 
vehicles, such as tractors, harvesting machines, mowing 
machines or the like. 
The locking element comprises in particular a blocking 

element which takes up a predetermined blocking position if 
the filter insert is missing from the filterhousing, the blocking 
element in the predetermined blocking position blocking 
assembly of the filter housing. 

If a filter insert is located in the filter housing, the blocking 
element takes up a release position which differs from the 
predetermined blocking position and in which blocking of the 
connecting element is canceled and the filter housing can be 
assembled. 
The blocking element is preferably part of a mechanical 

locking element. However, it is also conceivable for the 
blocking element to be part of an electric and/or electrome 
chanical locking element. In this case, the locking element 
may have an electric and/or electromechanical actuating ele 
ment, by means of which the blocking element can be trans 
ferred between the predetermined blocking position and the 
release position. 
The advantage of a mechanical locking element, i.e. a 

locking element formed with the use exclusively of mechani 
cal components, is that said locking element can operate 
without current and therefore independently of a power sup 
ply of the motor vehicle. 
The housing head comprises in particular a connecting 

piece for producing a releasable pressure connection to the 
filter insert, the blocking element being transferred from the 
predetermined blocking position into the release position 
when the pressure connection is produced between the filter 
insert and the connecting piece. 
On the other hand, upon release of the pressure connection 

between the filter insert and connecting piece, the blocking 
element returns automatically under the action of a restoring 
force exerted by the locking element, in particular indepen 
dently of a particular fitted position of the filter assembly in 
the motor vehicle, from the release position into the predeter 
mined blocking position. The restoring force is applied, for 
example, by a spring-elastic restoring means which interacts 
with the blocking element and is part of the locking means. 

Furthermore, it is possible for the locking element to com 
prise an actuating element, the filter insert being brought into 
contact with the actuating element in Such a manner that, 
when the pressure connection is produced between the filter 
insert and connecting piece, the blocking element, which is 
connected to the actuating element, is transferred from the 
predetermined blocking position into the release position 
counter to the action of the restoring force of the spring 
elastic restoring means. 
The connecting piece of the housing head can at the same 

time take on the function of a Supply line of the liquid or 
gaseous medium to be filtered or—depending on the applica 
tion—of a removal line of the filtered liquid or gaseous 
medium, for which purpose the connecting piece can be con 
nected in a pressure-tight manner to the filter insert via a 
connecting flange formed on the filter insert. The pressure 
connection can be produced, for example, by means of a 
screw thread or by the use of a plug-in coupling. 
The connecting element provided between the housing 

head and housing cover is preferably a screw thread. The 
screw thread is designed in particular as a fine-pitch thread. In 
the predetermined blocking position, a free end of the block 
ing element is positioned in relation to an internal thread 
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formed on the housing head or in relation to a portion of the 
internal thread in Such a manner that screwing together of the 
filter housing is blocked. In this case, the blocking element is 
in particular in the form of a blocking arm. 

In more precise terms, the blocking element covers at least 
some of the turns of the internal thread of the housing head 
Such that a mating thread or external thread formed on the 
housing cover cannot enter into engagement therewith. In this 
case, upon the attempt to assemble the filter housing, the 
housing cover cannot be screwed onto the housing head. The 
free end of the blocking element here can either rest directly, 
in particular with a predetermined press-on force, on the turns 
of the internal thread or else can have a position spaced apart 
therefrom. 

The actuating element preferably forms an extension 
which projects into the interior of the housing head and, when 
the pressure connection is produced between the filter insert 
and connecting piece, comes into contact with the filter insert 
in Such a manner that the blocking element is carried along 
releasing the internal thread formed on the housing head. In 
this case, the actuating element is in particular in the form of 
an actuating arm. 
The actuating element may furthermore be of fork-shape 

design. In addition or as an alternative, there is the option for 
the actuating element to have a free end with a crimped border 
region for contact with the filter insert. In both cases, there is 
an enlarged contact surface between the actuating element 
and filter insert. Possible damage of the filter insert can there 
fore be avoided. 
The filter housing is designed preferably for receiving a 

cylindrical filter insert. In this case, a multiplicity of locking 
elements can be distributed along a cylindrical inner circum 
ference of the housing head. The locking elements can in 
particular be distributed uniformly. Between three and seven 
locking elements can be provided depending on the outside 
diameter of the filter insert and the resultant inner circumfer 
ence of the housing head. 
The locking element can be an integral part of a Support 

element formed from spring-elastic material. The spring 
elastic material is typically stainless spring steel or spring 
steel Surface-treated in a comparable manner. In particular, 
the locking element is produced by punching out and Subse 
quently punching of a continuous piece of material. In this 
case, the actuating element forms a leaf-spring-like and con 
sequently spring-elastic restoring means, the relaxed State of 
which corresponds to the predetermined blocking position of 
the blocking element. 

The Support element can be held under pre-stress in a 
groove formed on the inner circumference of the housing 
head. Additional fastening means, such as screws, rivets or a 
welding connection, are unnecessary in this case. 

The housing head of the filter assembly is generally 
mounted on the vehicle and has an inlet for the Supply and an 
outlet for the removal of the liquid orgaseous medium which 
is to be filtered or has been filtered. The filter assembly is 
preferably located in an engine compartment of the motor 
vehicle such that said filter assembly can easily be reached 
during maintenance work for the purpose of interchanging 
the filter insert. 

In order to facilitate the removal of the housing cover and 
therefore the interchanging of the filter insert, the housing 
cover can have a removal means, for example a knurled grip 
ping Surface and/or a polygonal bolt for the engagement of a 
removal tool. The removal means at the same time simplifies 
assembly of the filter housing after the filter insert has been 
interchanged. 
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4 
The filter housing is produced, for example, from metal or 

from a suitable plastic by injection molding. 
In order to prevent operation of the filter assembly with an 

unsuitable filter insert or at least to make operation difficult, 
there is the possibility for the filter insert to comprise a first 
safety feature which interacts with a second safety feature, 
which is mounted in the filter head, in such a manner that the 
filter housing can be assembled only if the first and the second 
safety feature have mutually corresponding mechanical prop 
erties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1a is a cross sectional view of a filter assembly with a 
filter insert removed; 

FIG. 1b is a detailed view of a portion of FIG. 1a, 
FIG. 2 is a top view of the interior of a housing head of the 

filter assembly with the housing cover removed; 
FIG.3a is a cross sectional view of the filter assembly with 

a filter insert located therein; 
FIG.3b is a detailed view of the filter assembly of FIG.3a 

prior to the housing cover being screwed onto the housing 
head; and 

FIG.3c is a detailed view of the filter assembly of FIG.3a 
with the housing cover fully screwed onto the housing head. 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIGS. 1a and 1b show a filter assembly, such as an oil filter 
for a combustion engine of an agricultural motor vehicle (not 
illustrated), but may also serve to filter any other operating 
fluid of the motor vehicle, for example a fuel provided for 
operating the combustion engine or a hydraulic fluid used for 
driving additional units of the motor vehicle. Alternatively, it 
could be used in the form of an air filter or the like. The 
agricultural motor vehicle is, for example, a tractor, a harvest 
ing machine, a mowing machine or the like. 
The filter assembly is preferably located in an engine com 

partment (not illustrated) of the motor vehicle, in particular in 
the region of an oil Sump of the combustion engine. The filter 
assembly is preferably arranged vertically in the engine com 
partment but may also have any other arrangement or fitted 
position arising from the structural or design requirements of 
the particular intended use. 
The filter assembly consists of a filter housing 10 which is 

designed for receiving an interchangeable filter insert 44, a 
housing head 12 which is mounted on the vehicle, and a 
cup-shaped housing cover 16 which can be releasably con 
nected to the housing head 12 by means of a connecting 
element 14. 

In order to remove the housing cover 16, the latter has a 
removal means (not illustrated) in the form of a knurled 
gripping Surface on its outer circumference and/or in the form 
of a polygonal bolt (not illustrated) for the engagement of a 
removal tool. 

Furthermore, a first port 18 for supplying dirty oil which is 
to be filtered and a second port 20 for removing the filtered or 
cleaned oil are formed on the housing head 12. The ports 18 
and 20 each have an internal thread (not illustrated) for pro 
ducing a pressure-tight connection to oil lines (not illustrated) 
of the motor vehicle. 
The components of the filter housing 10, in particular the 

housing head 12 and the housing cover 16, are produced from 
metal or a Suitable plastic by injection molding. 
The filter housing 10 receives a cylindrical filter insert 44. 

A multiplicity of locking elements 22 are distributed along a 
cylindrical inner circumference of the housing head 12. In the 
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present case, a total of five locking elements 22 are provided. 
However, any other number of locking elements 22 may be 
involved depending on the outside diameter of the filterinsert. 
The locking elements 22 each have an actuating element or 

actuating arm 24, and a blocking element or blocking arm 26 5 
emerging Substantially at right angles from the actuating arm 
24 in the direction of the connecting element 14. 
The actuating arm 24 projects into the interior of the hous 

ing head 12, wherein the actuating arm 24 in the present case 
is of fork-shape design and has two free ends 28 and 30 with 10 
a respectively crimped border region. 

Each of the locking elements 22 is an integral part of a 
support element 32 formed from spring-elastic material. The 
support element 32 is in the form of a band, along which the 
locking elements 22 are arranged and spring up. The locking 15 
elements 22 are produced by punching out and Subsequently 
punching a continuous piece of material. In this case, the 
actuating arm 24 forms a leaf-spring-like and consequently 
spring-elastic restoring means which, in the relaxed State, 
automatically takes up a predetermined blocking position A. 20 

According to the example, the Support element 32 is held 
under pre-stress in a groove 34 which encircles around the 
inner circumference of the housing head 12. The groove 34 
here may in particular have an undercut (not illustrated) 
which is formed for producing a latching connection to the 25 
Support element 32 in Such a manner that damage-free 
removal of the support element 32 is made more difficult. 
The spring-elastic material may preferably be a stainless 

spring steel or a spring steel which is surface-treated in a 
comparable manner. 30 

According to the example, the connecting element 14 pro 
vided between the housing head 12 and the housing cover 16 
is designed as a screw thread, wherein an encircling rubber 
seal 36 is provided on the housing cover 16 to produce a 
pressure-tight connection to the housing head 12. In the 35 
blocking position. A predetermined by the relaxed state of the 
actuating arm 24, a free end 38 of the blocking arm 26 is 
positioned at a distance from an internal thread 40, which is 
formed on the housing head 12, in Such a manner that screw 
ing together of the filter housing 10 is blocked. In more 40 
precise terms, the blocking arm 26 covers at least Some of 
turns of the internal thread 40 Such that engagement of a 
mating thread or external thread 42 formed on the housing 
cover 16 is not possible. As an alternative, the free end 38 of 
the blocking arm 26 can rest with a predetermined press-on 45 
force on the turns of the internal thread 40. 

FIG. 3 shows a cross sectional view of the filter assembly 
with a filter insert 44 located therein. Furthermore, FIG. 3b 
shows a detailed view of the filter before the housing cover 16 
is screwed onto the housing head 12, and FIG. 3c shows a 50 
detailed view of the filter assembly with the housing cover 16 
fully screwed onto the housing head 12. 
The filter insert 44, which is designed as a disposable 

article, has, as the element active in the filtering, an open 
pored paper membrane (not illustrated) which is folded in a 55 
ZigZag-shaped manner and through which the oil to be filtered 
during operation of the combustion engine passes. The folds 
of the paper membrane are supported by a plastics fabric. The 
paper membrane is folded in Such a manner that the latter 
forms a cylindrical filter cartridge, wherein the inside and 60 
outside of the paper membrane of the cylindrical filter car 
tridge are twisted in relation to each other in order to increase 
the effective filter surface. 
On a fastening plate 46 fixedly connected to the cylindrical 

filter cartridge there is a connecting flange 48 for introducing 65 
the dirty oil which is to be filtered. The connecting flange 48 
is an integral part of the fastening plate 46 and is produced 

6 
from plastic by injection molding. During the operation of the 
filter assembly, the oil which is to be filtered passes under 
pressure in the radial direction 54 through the paper mem 
brane from the inside to the outside. The filtered-out contami 
nants remain in the interior of the filter insert 44 and can be 
disposed together therewith. 

Before the assembly or screwing together of the filter hous 
ing 10, the filter insert 44 is inserted into a holder 50 arranged 
in the interior of the filter cover 16. The holder 50 consists of 
a perforated metal cylinder for receiving the filter insert 44. 
The perforated metal cylinder serves at the same time to 
mechanically stabilize and Support the paper membrane dur 
ing the passage therethrough of the pressurized oil to be 
filtered. 

Furthermore, the housing head 12 includes a connecting 
piece 52 which projects into the interior of the filter housing 
10 and produces a releasable pressure connection to the filter 
insert 44. The connecting piece 52 also forms a Supply line for 
the oil to be filtered, for which purpose the connecting piece 
can be connected in a liquid-tight manner to the connecting 
flange 48 of the filterinsert 44 by means of a plug-in coupling. 
The end of the connecting piece 52 protrudes in the axial 
direction 58 beyond the two free ends 28 and 30 of the 
actuating arm 24 in the predetermined blocking position A 
such that, when the filter housing 10 has been screwed 
together, the filterinsert 44 is guided in the radial direction54. 
As an alternative, the releasable pressure connection can 

also be produced by means of a screw thread instead of a 
plug-in coupling. In this case, in order to assemble the filter 
housing 10, the filter insert 44 is screwed in a pressure-tight 
manner to the connecting piece 52 of the filter head 12 in a 
first step and then, in a second step, the housing cover 16 is 
connected to the housing head 12. 

In this case, the unlocking of the locking element 22, i.e. 
the canceling of the blocking of the connecting element 14, 
takes place in each case in the same manner described below. 

According to FIG. 3a, during production of the pressure 
connection between the filter insert 44 and the connecting 
piece 52 of the filter head 12, a border region 56 formed on the 
connecting flange 48 of the filter insert 44 is brought into 
contact with the crimped ends 28 and 30 of the actuating arm 
24 so that, when the filter insert 44 is plugged on or screwed 
down, with the internal thread 40 formed on the housing head 
12 being released, the actuating arm 24 and, with the latter, 
the blocking arm 26 is actuated and deflected in the axial 
direction 58. 
The blocking arm 26 is therefore transferred from a relaxed 

state, and therefore from the predetermined blocking position 
A counter to a restoring force Frest applied on account of the 
spring-elastic properties of said blocking arm, into a release 
position B which differs from the blocking position, and in 
which the blocking of the connecting element 14 is canceled 
and the internal thread 40 on the housing head 12 is released, 
and the housing cover 16 and housing head 12 can be screwed 
together. According to FIG. 3b, in release position B, the 
blocking arm 26 bears against the outer circumference of the 
connecting flange 28 of the filter insert 44. If, conversely, the 
pressure connection between the filter insert 44 and the con 
necting piece 52 of the filter head 12 is released for the 
purpose of interchanging the filter insert 44, the actuating arm 
24 automatically returns back into the relaxed state under the 
action of the restoring force Frest and therefore into the pre 
determined blocking position A. 

In Summary, the connecting element 14 interacts with the 
locking element 22 so that the housing cover 16 can be con 
nected to the housing head 12, for the purpose of assembly, 
only if a filter insert 44 is located in the filter housing 10. In 
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order to unblock the connecting element 14, when the pres 
sure connection is produced between the filter insert 44 and 
the connecting piece 52 of the housing head 12, the locking 
element 22 is actuated by means of the filter insert 44 in the 
housing cover 16 in Such a manner that the blocking of the 
connecting element 14 is canceled. 

According to FIGS. 3a to 3c, the connecting flange 48 of 
the filter insert 44 furthermore has an encircling groove 60 
which extends in the axial direction 56 of the filter insert 44 
and in which a lug 62 which is formed on the housing head 12 
and corresponds to the dimensions and/or the arrangement of 
the groove 60 engages when the pressure connection is pro 
duced between the filter insert 44 and connecting piece 52. 

If the groove 60 is missing or does not correspond, plug 
ging of the filter insert 44 onto or screwing thereof down on 
the connecting piece 52 of the filter head 12 is blocked in the 
axial direction 58 so that the border region 56 of the connect 
ing flange 48 does not come into contact with the crimped 
ends 28 and 30 of the actuating arm 24 and is capable of 
deflecting said actuating arm from the predetermined block 
ing position A in the direction of the release position B only to 
an inadequate extent without the blocking of the connecting 
element 14 being canceled. It is therefore not possible for the 
filter housing 10 to be assembled with an unsuitable filter 
insert 44. 

In other words, the groove 60 formed in the filter insert 44 
forms a first safety feature and the lug 62 of the filter head 12 
forms a second safety feature in accordance with the “lock 
and key’ principle, wherein the filter insert 44 can be con 
nected to the connecting piece 52 of the filter head 12 only if 
the first and the second safety feature have mutually corre 
sponding mechanical properties. 

While the disclosure has been illustrated and described in 
detail in the drawings and foregoing description, such illus 
tration and description is to be considered as exemplary and 
not restrictive in character, it being understood that illustra 
tive embodiments have been shown and described and that all 
changes and modifications that come within the spirit of the 
disclosure are desired to be protected. It will be noted that 
alternative embodiments of the present disclosure may not 
include all of the features described yet still benefit from at 
least some of the advantages of Such features. Those of ordi 
nary skill in the art may readily devise their own implemen 
tations that incorporate one or more of the features of the 
present disclosure and fall within the spirit and scope of the 
present invention as defined by the appended claims. 
The invention claimed is: 
1. A filter assembly for filtering a liquid or gaseous 

medium, the filter assembly comprising: 
a filter housing for receiving a removable filter insert, the 

filter housing having a head and a cover which can be 
releasably connected to the head, the head having a 
connection portion which is engagable with a connec 

10 

15 

25 

30 

35 

40 

45 

50 

8 
tion portion of the cover, the head having a recess which 
opens towards the cover, the head having a lip which 
projects into the recess and forms a groove which opens 
towards the cover; and 

a plurality of locking elements mounted in the recess, each 
locking element comprising an actuating arm, a Support 
arm and a blocking arm, the Supportarm projecting from 
the actuating arm and having an end which is received by 
the groove, the blocking arm projecting from the actu 
ating arm towards the connecting portions, the blocking 
arm being located in a blocking position between the 
connecting portions to prevent attachment of the cover 
to the head when the filter insert is absent from the cover, 
and when the filter insert is received by the cover, the 
filter insert engages the actuating arm and moves the 
locking element to an unlocked position wherein the 
blocking arm is moved away from the blocking position. 

2. The filter assembly of claim 1, wherein: 
the head has a connecting piece for producing a releasable 

pressure connection to the filter insert, the filter insert 
moving the blocking arm from the blocking position into 
the release position when the filter insert is connected to 
the connecting piece. 

3. The filter assembly of claim 2, wherein: 
upon release of the pressure connection between the filter 

insert and the connecting piece, the blocking arm returns 
automatically to the blocking position. 

4. The filter assembly of claim 1, wherein: 
the actuating element is fork-shaped and has a free end with 

a crimped border region for contact with the filter insert. 
5. The filter assembly of claim 1, wherein: 
the connection portion of the cover has a screw thread: 
the connection portion of the head has an internal thread; 

and 
the blocking arm has a free end, and when the blocking arm 

is in the blocking position the free end is positioned in 
relation to the internal thread to prevent the head and the 
cover from being screwed together. 

6. The filter assembly of claim 5, wherein: 
the free end of the blocking arm is movable from a first 

position wherein it is engages the internal thread and to 
a second position spaced apart therefrom. 

7. The filter assembly of claim 1, wherein: 
the filter housing receives a cylindrical filter insert; and 
the locking elements are distributed along a cylindrical 

inner circumference of the head. 
8. The filter assembly of claim 1, wherein: 
each locking element is formed from spring-elastic mate 

rial. 
9. The filter assembly of claim 1, wherein: 
the filter insert is an oil filter, a fuel filter, a hydraulic fluid 

filter or an air filter of a motor vehicle. 
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